Introduction
Total hip replacement surgery carries a very high risk of venous thromboembolism. It is major orthopaedic surgery lasting more than 30 min in patients who are usually over 40 years of agel. All the factors of Virchow's triad are involved with changes in the vessel wall, blood flow and coagulability of blood all favouring thrombus formation. The risk of deep vein thrombosis (DVT) ranges from 45 to 70%2. This risk is not confined to the immediate postoperative period but continues after the patient has been discharged from hospital". Likewise pulmonary embolus (PE) can occur long after the initial surgery that causes it and the connection between the two is often obscured. The post-phlebitic syndrome, varicose veins, oedema, skin pigmentation and ulceration, is a longterm complication of DVT and may develop 5-10 years later. Clinical diagnosis ofDVT is difficult since more than 50% of patients with DVT do not have any signs or symptoms". This is particularly so with proximal vein thrombosis, that is thrombosis of the popliteal veins and above, where a small thrombus in a large vein may initially cause only minimal disturbance to blood flow. This is especially relevant in hip surgery where 20% of deep vein thromboses are localized to the femoral vein close to the site of surgery'. Most clinically important pulmonary emboli arise from thrombi in the proximal veins", Such patients may simply present with pulmonary embolus, which is fatal in 1-3% of cases-, The commonest symptoms and signs of DVT when they do occur are pain, tenderness and swelling of the affected leg". Venography is the most reliable of the special Correspondence to Dr P H Wittmann, 22 The Chase, Reigate, Surrey RH2 7DH diagnostic tests, but it is not without complications even using modern contrast media", Similarly diagnosis ofPE on clinical evidence alone is difficult". Signs and symptoms may vary from a little shortness of breath and chest pain to virtual circulatory collapse and death'". Chest X-ray and ECG are helpful in the differential diagnosis but classic signs of PE are rare.
Of the special tests an abnormal perfusion scan with a segmental or greater defect and ventilation mismatch, the high probability scan, is suggestive of PElO. In the future the use of echocardiography may help make early diagnosis at the bedside a possibility even in small hospitals!'. The reference test -pulmonary angiography -is not without hazards.
None of these special tests for the diagnosis ofDVT and PE were available in our unit.
Since diagnosis is difficult and treatment not always satisfactory, prophylaxis for DVT is obviously essential. Current methods of prophylaxis are aimed at elimination of venous stasis and anticoagulation of the blood.
Stasis can be reduced by ensuring the patient wears graduated compression stockings and raising the end of the bed. Active and passive exercises with early mobilization are important while some also use pneumatic compression leggings.
Drugs used in prophylaxis usually either inhibit platelet function like dextran, aspirin and dipyridamole or interfere with the coagulation mechanism like unfractionated low dose heparin, low molecular weight heparins and warfarin.
The most effective methods of prophylaxis can prevent about two-thirds of all DVT and about half of all PEl2. We analysed our results to see how successful our prophylactic regimen had been and to see if lack of facilities like intensive care and special diagnostic tests for DVT and PE affect patient mortality and morbidity adversely.
Our patients were reviewed a year after operation and while this was not sufficiently long for the postphlebitic syndrome to develop, we felt it was a reasonable interval in which to assess mortality from PE.
Patients and methods
Five hundred and twenty-two consecutive uncemented total hip replacements (UTHR) were performed in 490 patients in the joint replacement unit at Dorking Hospital over a 3-year period by the same surgeon and anaesthetist. The patients included 32 who underwent bilateral UTHR and 27 who underwent the operation for rheumatoid arthritis. There were 324 women aged between 23 and 89 years, with a Journal of the Royal Society of Medicine Volume 84 September 1991 537 
Results

Mortality
There were three deaths in hospital -two from myocardial infarction and one from acute haemorrhagic pancreatitis. They were all in women and all the diagnoses were confirmed by postmortem.
There were eight further deaths (five women, three men) during the first year -three from ischaemic heart disease including myocardial infarction, and one each from leukaemia, lymphoma, motor neurone disease, carcinoma of the breast and carcinoma of the oesophagus.
The total mortality for the first postoperative year was therefore 2.24%, with no deaths from PE.
stockings were used on the other limb and bed exercises began the following day.
Three units of blood were transfused perioperatively for unilateral hip replacement and five units for bilateral cases. On the succeeding 3 postoperative days a further 500 ml of dextran 70 per day was transfused. Walking, first with a frame and then with elbow crutches began on the third postoperative day.
On the fourth postoperative day, all male patients", except those taking warfarin, received enteric-coated aspirin, 600 mg/day continuing for one week after discharge. Patients remained in hospital between 8 and 28 days depending on their age, general condition and home circumstances. Patients were seen at 6 weeks, 10 weeks and one year after surgery.
Morbidity
In hospital DVT was diagnosed clinically in only five cases, (1.02%), one of which progressed to PE. There were five other cases ofPE which did not present with DVT first, making six cases of PE in all (1.22%). In total there were 10 patients (2.04%) (six women, four men) with clinical evidence of venous thromboembolism ( Table 2 ). The average age of these 10 patients was 69.4 years. None of them had given a previous history of DVT or PE. Three of those with DVT had varicose veins. Seven out of 10 patients had a body mass index greater than 24, which included three/six women (50%) and four/four (100%) men. Although suggestive of a relationship between an index over 24 and venous thromboembolic disease, the numbers are small and are not significant when analysed using the chisquared test. However, further work in this field is warranted, in view of the recent article on body mass index and chronic disability!".
All these patients were treated with warfarin except one who also had a cerebrovascular accident:
No further cases of DVT or PE were noted at the follow-up one year later. Table 1) .
The height and weight of all patients were recorded and the Quetelet Body Mass Index was calculated (kg/m-), Obesity, which may be a risk factor in DVT, has been specified as starting at a body mass index of 27 for men and 30 for women'", However, a much lower index of 24 was deemed desirable because values greater than this correspond with a higher incidence of ischaemic heart disease'! and might also have a correlation with venous thromboembolic disease. Two hundred and thirty patients (46%) had a body mass index of 24 or more. This included 130/324 women (40%) and 100/166 men (60%).
The patients were graded physically using the American Society of Anesthetists criteria and 41% (70 men and 130 women), were in grades III and IV.
Nineteen patients (9 men, 10 women) gave a history of venous thromboembolism: 15 had a previous DVT, four had a previous PE and five, all men, gave a history ofDVT followed by PE. Of these 19 patients, two had rheumatoid arthritis, seven had varicose veins and 13 (68%) had a body mass index over 24 (Table 1 ). In addition, 13 other patients (10 women, 3 men) also had severe varicose veins.
Since these 32 patients were at special risk ofDVT it was decided preoperatively to treat them with standard dose warfarin starting 24 h after surgery, unless there was a contraindication to the drug. Four other patients were put on postoperative warfarin on the advice of the unit's consultant physician.
All patients received a standard general anaesthetic and were breathing spontaneously throughout the operation. After induction an intravenous infusion was established and 500 ml of dextran 70 was given over about an hour. An uncemented Ring arthroplasty was inserted through a posterolateral approach in an operation rarely lasting more than 45 min unless it was bilateral-", Postoperatively, the limb was placed on traction overnight and the bed had a 15 0 foot-up tilt to facilitate venous return. Graduated compression Acrylic bone cement was not used and this could be significant 20-22. Cemented hip replacement is also a much longer procedure involving a greater degree of trauma to the tissues, possibly reflected in the release of more tissue factor. The UTHR performed at Dorking took no more than 45 min and in 85% of cases surgery lasted only 30 min±5 min.
A low incidence of thromboembolic problems in UTHR in the immediate postoperative period has been reported by Francis et al. 23 and confirmed by ourselves'", although others have not found a correlation between the use of cemented or uncemented components and the development of pulmonary embolus'".
Sikorski et al. 19 also reported that if patients are undertransfused with blood, the incidence of DVT increases. We avoided undertransfusion. More recently, although not in this series, we have used topical Colgen to minimize blood loss26. Although the volume of blood transfused has not been reduced, postoperative haemoglobin has been higher in these patients than in controls and DVT and PE have not been detected clinically.
Drug prophylaxis in this series has consisted of dextran 70 given over 4 days, followed by aspirin in those men not receiving warfarin.
Warfarin started 24 h after operation is of course not true prophylaxis since a DVT may already have formed. Further warfarin only antagonizes the action of vitamin K which is required for the synthesis of factors II (prothrombin), VII, IX, and X in the liver. It does not antagonize those factors which are already in circulation. There is, therefore, a delay of several days before warfarin exerts its full effect. Indeed for true prophylaxis, low dose warfarin should be started 10-14 days before surgery so that the patient is properly stabilized on the drug-".
We believe that all the factors discussed have contributed to the low incidence of venous thromboembolism in our series, namely: standard use of dextran prophylaxis with aspirin or warfarin; an uncemented total hip replacement; the posterior approach; tissue damage and operative time kept to a minimum; maintenance of near normal blood pressure with adequate blood transfusion; bed tilted foot up; early mobilization; and the use of graduated compression stockings.
Further the identification of patients at special risk of DVT -even within a very high risk group -has meant that the use of warfarin and therefore its complications has been kept to a nummum. It may be that low molecular weight heparins-" should be considered for true prophylaxis in such patients.
The results indicate that lack of special diagnostic facilities did not adversely affect the welfare of our patients. Indeed they were spared over investigation. We felt at the start of this study that while mortality figures for patients in hospital were low, we might be missing patients dying at home from a PE without the connection being made. However, with all patients accounted for one year after surgery, this was not the case. 
